Acute heat stress may affect the quality of broilers meat, however there are no reports considering thermal conditions commercially available in Brazil. In this way, the present work aimed to fill this gap of industrial relevance. Broilers of commercial strain (Cobb 500, n = 540) were randomly assigned to two thermal conditions: acute heat stress (AHS; 35°C; 75 -85% relative humidity) and not-heat-stress (NS; 22ºC; 83 ± 6.6% relative humidity), for 2 hours prior to slaughter. The mortality rate for AHS broilers reached 37%, which was greater than 5.2% verified for NS. According to the mean values, the broiler chickens were not totally affected in the parameters of pH24h, lightness (L*), cooking loss, and shear force. However, the distributions of data show great variability in the values of pH24h, L* and water holding capacity (WHC) for AHS broilers. It is suggested that AHS broilers, at severe conditions which result in increased mortality, present breast meat with greater incidence of higher pH24h, and lower lightness and WHC values.
Introduction
The production of poultry meat is an important commercial sector around the world. In 2017, a production of 120.5 million tons was estimated, with a growth of 21.3 million tons between 2010 and 2017, being Brazil one of the world's largest chicken meat producer and exporter (FAO, 2018) . At this high level of production, assuring meat quality by the poultry industry will be an ever growing demand. The competitiveness and leadership may be maintained by constant technological improvements, standardization and strict control of meat quality. Broiler chickens in commercial settings may suffer stress at several points of the productive system as in the transport, lairage time prior to slaughter at the abattoirs, when birds may be submitted to extreme heat conditions. An ambient temperature above 30 °C is considered sufficient to induce heat stress in poultry, which negatively influences live weight, feed intake, and feed efficiency (Lu et The objective of the present study was to evaluate the effects of acute heat stress (AHS) prior to slaughter on mortality and quality parameters of breast meat of broiler chickens reared in commercial conditions in Brazil. Thermal stress protocol Since all birds were housed on the same day, there were three slaughter time points according to the age of the birds. For each of the slaughter time points, 180 birds were randomly selected, allocated to one of the pre-slaughter conditions and given a 6 hours fasting period. The birds were then placed in transport crates at a density of 10 birds per crate and taken to either a thermoneutral environment (22 ºC; 83 ± 6.6% Relative Humidity) for 2 hours (notheat-stress condition; NS) and to a controlled climate chamber at 35 °C and 75 -85% Relative Humidity for 2 hours prior to slaughter (acute heat stress condition; AHS). After two hours at the different preslaughter environment conditions exposure, the birds travelled a very short distance (200 meters) to the abattoir inside a vehicle without ventilation. This procedure was scheduled to be repeated over 5 subsequent times at each day of slaughter. During the day, each group had 20 birds AHS and 20 NS slaughtered, except for the first group with 10 birds for each thermal condition. For the analyses, the experimental units were the breasts of chickens (Pectoralis major) that survived the acute heat stress, whereas the mortality rate was calculated based on the chickens that did not survive the procedures from selection and fasting to transportation to the abbatoir.
Materials and methods
Breast muscle and meat quality measurements Immediately upon arrival at the abattoir, the birds were slaughtered after electrical stunning followed by exsanguination. The eviscerated carcasses were chilled for 30 min at 17-20 o C and 15 min at 4 o C, which is similar to conditions of the commercial abattoirs in Brazil. After this time of chilling, the breast muscles were cut from the carcass. Muscle pH was determined using a portable pH-meter with direct probe penetration (Oakton, pH 300 series, Eutech Instruments, Singapore) at 24 h postmortem (pH24h). The samples were stored in selfsealed plastic bags for 24 h in 2 ± 1°C cooler chamber for pH24h readings. For this measurement, a small incision 0.5 to 1 cm deep was made to allow insertion of the electrode. Four readings per sample were taken and the average was recorded. Lightness (L*) was measured at 24 h postmortem at 6°C on the left and right breast muscles using a Minolta Chroma 
Results and discussion

Mortality rate
The greater mortality rate (P < 0.05) of the broilers under AHS was confirmed compared to animals under thermoneutral environment (Table 1) In relation to the age of slaughter,
Sandercock et al. (2001) found no differences between ages in pH24h values, similar to the result of this research.
Analysing the slaughter groups, pH24h of group 5 was significantly lower than the other groups (Table 2 ), but this difference would not have a great impact on the quality of the meat since the pH values are high.
Lightness (L*)
The broilers under AHS produced breasts with slightly smaller L* values (P < 0.05) than the NS counterparts (Table 3) (Figure 3) , which show that for the AHS breasts, the values of WHC ranged between 46% and 64%, indicating greater variability, while in the NS group, these values varied from 50% to 62%. Moreover, the AHS group had 15% of the chickens with WHC values smaller than 50%, whereas in the control group all the birds showed WHC values greater than 50%.
Cooking loss
Broilers under AHS had breasts with less cooking loss (P < 0.05) than those from the NS animals (Table 5) On the other hand, there were no differences between variances (P > 0.05) and distributions (P > 0.05) of the thermal conditions, indicating that the changes were only in the mean values. There were differences (P < 0.05) in the mean values of the cooking loss with the increasing age of broilers age (Table 5) 
Conclusions
Broilers subjected to pre-slaughter heat stress (35 °C; 75 -85% relative humidity) had a higher mortality rate than broilers subjected to thermoneutral conditions. The results of the breast meat quality parameters presented here show certain contradictions to results found in the literature, specifically, the pre-slaughter acute heat stress show a tendency towards producing meat with greater pH24h and lower L*, characteristic of dark meat. In addition, despite applying the same conditions and using the same breed, there was variability in the results, which was greater in the stressed chickens than those observed in the themoneutral conditions; this demonstrates the individuality of the chickens in the physiological, physical, chemical and biochemical responses. Moreover, the identification of components associated with thermal stress may have a positive impact on breeding programs for tolerance to thermal stress. In this sense, it is suggested to conduct studies that determine cellular responses to identify biomarkers associated with thermal stress and their implications in meat quality. Finally, the age of the chickens was also a component of variability in the L* values, WHC, cooking loss, and shear force of the breast meat.
